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(54) Title: FOAMENT HAVING A TRILOBAL CROSS SECTION AND A TRILOBAL VOID 

(57) Abstract 

A synthetic polymer filament 
is characterized by a trilobal void 
that extends centrally and axially 
through the filament. Each apex 
of the void extends toward the ap- 
proximate midpoint of one side of 
the exterior configuration of the fil- 
ament. The trilobal void has a 
modification ratio in the range from 
about 1 .4 to about 3.0 and occupies 
from about five percent (5 %) to 
about thirty percent (30 %) of ti\e 
cross-sectional area of the filament. 
At a given constant void percent- 
age a decrease of modification ra- 
tio increases the degree of sparkle. 
A spinneret plate for producing the 
thermoplastic synthetic polymer fil- 
ament has a cluster of diree gener- 
ally arrow-shaped orifices centered 
about a central point. Each ori- 
fice is defined by a first and a sec- 
ond outer leg joined together at a 
pointed end directed away from a 
central point of the cluster. Each 
orifice has a central leg extending 
from the jointure of the outer legs 
toward the central point of the clus- 
ter. Each outer leg has a free end 
thereon which is spaced from the 

free end of an outer leg of an adjacent orifice to define a gap therebetween. 
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TITLE 



FILAMENT HAVING A TRILOBAL CROSS -SECTION 



AND A TRILOBAL VOID 



5 



Background of the Invention 



Field of the Invention 



The present invention 



relates to a generally trilobal filament having a 
10 central axial trilobal void useful as carpet yarn 

having high "glitter", excellent durability, and good 
soiling resistance and, to a spinneret plate for 
producing the filament. 

15 Description of the Prior Art The term 

"glitter", when describing a filament used to form a 
carpet yarn, is a characteristic of the luster of the 
yarn and refers to the shiny appearance of a 'yarn when 
light is reflected by it. A yarn having a high glitter 

20 is also synonymously described in the art as having a 
"metallic" luster or a high degree of "sparkle". 



higher than those used in the past have become 
fashionable. Accordingly, it is believed desirable to 
25 provide a filament useful in forming a carpet yarn that 
exhibits a high degree of glitter. 



3 0 thermoplastic synthetic polymer filament which, due to 
its high glitter, excellent durability, and good 
soiling resistance, is believed to be especially useful 
as carpet yarn. The filament of the present invention 
has an exterior configuration having three sides and an 

35 exterior modification ratio from about 1.4 to about 2.3 
and a trilobal void extending centrally and axially 
therethrough. Each apex of the void extends toward the 
approximate midpoint of one side of the exterior 



Recently, carpet yarn having levels of glitter 



Summary of the Invention 

The present invention is directed to a 
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configuration of the filament. The trilobal void has a 
modification ratio in the range from about 1.4 to about 
3.0 and occupies from about five percent (5%) to about 
thirty percent (30%) of the cross sectional area of the 
5 filament . At a given constant void percentage a 

decrease of modification ratio increases the degree of 
glitter. 



directed to a spinneret plate for producing the 

10 thermoplastic synthetic polymer filament as above 

described. The spinneret plate has a cluster of three 
generally arrow-shaped orifices centered about a 
central point. Each arrow-shaped orifice is defined by 
a first and a second outer leg joined together at a 

15 pointed end. The pointed end of each arrow-shaped 

orifice is directed away from the central point of the 
cluster. Each arrow-shaped orifice has a central leg 
extending from the jointure of the outer legs toward 
the central point of the cluster. Each outer leg has a 

20 free end thereon. The free end of an outer leg of each 
arrow-shaped orifice is spaced from the free end of an 
outer leg of an adjacent orifice to define a gap 
therebetween. The gaps are positioned such that an 
extension of the central leg of each arrow-shaped 

25 orifice passes through a gap defined between the legs 
of the other arrow-shaped orifices. 

Brief Description of the Drawings 

The invention will be more fully understood 
30 from the following detailed description, taken in 

connection with the accompanying drawings, which form a 
part of this application and in which: 

Figure 1 is a cross section view of a filament 
in accordance with the present invention as produced in 
35 Example 1 hereof; 

Figure 2 is a view of the bottom surface of a 
spinneret plate having a cluster of apertures forming 



In another aspect the present invention is 
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therein for producing the filament shown in Figures 1 
and 3 ; and 

Figure 3 is a cross section view of a filament 
in accordance with the present invention as produced in 
5 Example 2 hereof . 

Detailed Description of the Invention 

Throughout the following detailed description 
similar reference numerals refer to similar elements in 

10 all Figures of the drawings. 

Figures 1 and 3 are cross section views of a 
thermoplastic synthetic polymer filament generally 
indicated by the characters 10, 10', each in accordance 
with the present invention. Generally speaking, the 

15 filament 10, 10' in accordance with the present 

invention has a three -sided exterior configuration and 
has an exterior modification ratio in the range from 
about 1.4 to about 2.3. It is specifically noted that 
such an exterior configuration encompasses so-called 

20 triangular (delta) -shaped as well as trilobal 

configurations . It should also be noted that an 
increased modification ratio of the exterior of the 
filament may result in increased soilability. 

More particularly, the filament 10, 10' as 

25 respectively illustrated in Figures 1 and 3 may be 

characterized as having an exterior configuration that 
is substantially equilaterally triangular in axial 
cross-section, with each side lOS, 10 »S of the filament 
10, 10', respectively having a slight concavity IOC, 

30 10 *C formed therein. Each concavity IOC, 10 'C lies 
approximately midway along a side lOS, 10 'S of the 
exterior configuration of the filament 10, 10'. 

The filament 10, 10' has a trilobal void lOV, 
10 'V extending centrally and axially therethrough. The 

35 trilobal void lOV, 10 'V has a modification ratio (MR) 

in the range from about 1.4 to about 3.0. The void lOV 
occupies from about five percent (5%) of the cross 
sectional area of the filament 10 to about thirty 
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percent (30%) of the cross sectional area of the 



filament 10 . The void lOV in Figure 1 occupies about 
six percent (6%) of the cross sectional area of the 
filament 10, while the void 10 'V as illustrated in 
5 Figure 3) occupies about eighteen percent (18%) of the 
cross sectional area of the filament 10 ». 



central void lOV, 10 'V is positioned with respect to 
the central axis lOL, 10 'L of the filaments 10, 10' 

10 such that each apex lOP, 10 'P of the void lOV, 10 'V 

extends toward the concavity IOC, 10 'C of the proximal 
side of the exterior configuration of the filament. As 
indicated in Figures 1 and 3 each apex lOP, 10 'P of the 
void lOV, 10 'V is generally radially aligned (along the 

15 reference line lOR, lO'R) with the midpoint lOM, 10 'M 
of each side of the exterior configuration of the 
filament 10, 10 • . 



invention may be prepared using a synthetic, linear, 
20 thermoplastic melt-spinnable polymers, including among 
these polyamides, polyesters, and polyolef ins . After 
melting the polymer is extruded ("spun") through a 
spinneret plate 20 (to be described hereinafter) under 
conditions which vary depending upon the individual 
25 polymer and the particular filament being spun thereby 
to produce a filament having a desired denier and a 
desired void percentage . Void percentage can be 
increased by a more rapid quenching and increasing the 
melt viscosity, which can slow the flow allowing 
3 0 sturdy, pronounced molding to occur. 



spinneret plate 20 for producing the filament depicted 
in Figures 1 and 3. A view of the bottom surface 2 OB 
of the spinneret plate 20 is shown in Figure 2. 



a relatively massive member having an upper surface and 
a bottom surface 20B. A portion of the upper surface 
of the spinneret plate is provided with a bore recess 



In accordance with the present invention the 



A filament in accordance with the present 



The present invention is also directed to a 



35 



As is known in the art a spinneret plate 20 is 
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whereby connection of the plate 20 to a source of 
polymer may be effected. Depending upon the rheology 
of the polymer being used the lower margins of the 
recess may be inclined to facilitate flow of polymer 
5 from the supply to the spinneret plate. If provided, a 
typical angle of inclination is on the order of about 
one hundred fifty degrees (150°) . 



reference character 24 extends through the plate 20 
10 from the recessed upper surface to the bottom surface 
20B. As is seen in Figure 2 the capillary 24 is 
defined by a cluster of three generally arrow-shaped 
orifices 24A, 24B, and 24C. The orifices 24A, 24B, and 
24C are centered about a central point P. Each arrow- 
15 shaped orifice is defined by a first and a second outer 
leg 24L-1, 24Ii-2 that are joined together to form a 
pointed end 24P. Each pointed end 24P of each arrow- 
shaped orifice is directed away from the central point 
P of the cluster. Each arrow-shaped orifice has a 
20 central leg 24L-3 extending from the jointure of the 
outer legs 24L-1, 24L-2 toward the central point P of 
the cluster. 



The free end 24F of each outer leg of each arrow-shaped 
25 orifice is spaced from the free end of an outer leg of 
an adjacent orifice to define a gap 24G therebetween. 
The gaps 24G are positioned such that an extension 24E 
of the central leg 24L-3 of each arrow-shaped orifice 
24A, 24B, or 24C passes through a gap 24G defined 
30 between the legs of the other two arrow-shaped 
orifices . 



capillary 24 that open onto the bottom surface 20B of 
the spinneret plate 20 are defined by parallel surfaces 
3 5 that extend from the bottom surface 24B for at least a 
portion of the way through the thickness of the plate. 
This distance is usually termed in the art as the "cap 
depth" . The parallel surfaces are spaced from each 



A capillary generally indicated by the 



Each outer leg 24L-1, 24Ii-2 has a free end 24F. 



The various above-defined features of the 
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other by a dimension known in the art as the "slot 
width" . In the production of a polyamide filament the 
surfaces defining the apertures of the capillary extend 
in parallel relationship completely through the 
5 thickness of the plate 20. For filaments made of other 
materials, such as polypropylene, it sometimes 
preferred (for considerations relating to the spinning 
process) that the parallel surfaces extend over only a 
predetermined portion of the thickness distance from 

10 the lower to the surface of the recess in the spinneret 
plate. Over the remaining portion of this thickness of 
the plate the surfaces defining the apertures incline 
outwardly from the axis of the aperture at an angle of 
inclination on the order of about fifty degrees (50°) , 

15 The overall dimension of the slot (perpendicular to the 
bottom surface 20B) is usually referred to in the art 
as the "slot depth". The slot depth is understood to 
include both the parallel portion of the slot and the 
tapered portion of the slot. 

20 The spinneret plate may be fabricated using the 

laser technique disclosed in United States Patent 
5,168,143, (Kobsa et al . , QP-4171-A) assigned to the 
assignee of the present invention. 

25 Exsmple 1 



with a cap depth of 0.0150 inches (with no tapered 
portion) , a bore recess diameter in the upper surface 
of 0.1360 inches, and having the following dimensions 
30 for the various portions of each of the spinneret 

apertures as indicated by the corresponding reference 
characters on Figure 2 : 



Using a spinneret plate having a capillary 24 



35 



D (dimension) = 0.0791", 

E (slot width, legs 24L-1, 24L-2) = 0.0110", 

F (slot width, central leg 24L-3) = 0.0085", 

G (dimension) = 0.0070", and 

H (dimension) = 0.0075", 



nylon 6,6 polymer of temperature 286 °C was spun at a 
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throughput of 326 gram/min. Ninety (90) filaments were 
then drawn through a quenching chimney having a quench 
airflow between 250 to 3 50 CFM, This drawing was done 
by a feed roll of speed 768 ypm which, in turn, was 
5 drawn again by the draw rolls rotating at 2063 ypm; (a 
draw ratio of 2.7) . The draw roll temperature was 
225*^0. Next, a bulking jet at 240°C, 120 psi crimped 
the heated filaments before they moved onto the 
perforated surface of a bulking drum rotating at 65 rpm 

10 inside a bulking chest. Finally, the filaments were 
taken by a pair of take-up rolls and wound onto the 
winders rotating at 1891 ypm. 

A filament 10 having a cross-section as shown 
in Figure 1 and an exterior modification ratio of about 

15 1.8 was thereby produced, the filament having a 

6.3% void percentage and a void modification ratio of 
2.2. The filaments were tufted to form a loop pile 
carpet construction. The carpet was dyed to medium 
blue . 

2 0 The carpet produced using the filament formed 

in the manner described was compared for glitter with 
two carpet samples formed from two trilobal cross 
section yarn having three and six voids, (Comparative 
samples A and B, respectively) and to a carpet formed 

25 from a square filament having four voids (Comparative 
sample C) . The results are as tabulated in the 
following Table . 

The glitter value in the Table was measured by 
ten viewers on a scale of "1" to "5", with a value of 

30 "5" being the most glitter. The rating for each sample 
was averaged to produce the value in the Table. 

Table 

Ex. 1 Comp ■ Ex . A Comp . Ex . B Comp . Ex . C 

35 Glitter 5 1.7 1.0 1.6 
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It is also believed that for a given void 



percentage a filament exhibits increasing sparkle for 
decreasing modification ratio of the void.. 

Note: Comparative Examples A and B are as 
5 described in United States Patent 5,523,155 (Lin et 
al., RD-6965) . Comparative Example C is as described 
in United States Patent 5,190,821 (Goodall et al . , RD- 
5865) , 

10 Example 2 



produce Example 1, polypropylene polymer of temperature 
255*'C was spun at a throughput of 3 03 grams/minute. 
The filaments were then drawn through a quenching 

15 chimney having a quench airflow of 350 CFM. This 

drawing was done by a feed roll of speed 655 ypm which, 
in turn, was drawn again by the draw rolls rotating at 
1611 ypm; a draw ratio of 2.5. The draw roll 
temperature was 135 ^C. Next, a bulking jet at 16 0**C, 

2 0 110 psi crimped the heated filaments before they moved 
onto the perforated surface of the bulking drum 
rotating at 50 rpm inside a bulking chest. Finally, 
the filaments were taken by a pair of take-up rolls and 
wound onto the winders . 

25 A filament 10' having a cross-section as shown 

in Figure 3 and an exterior modification ratio of about 
1.5 was thereby produced, the filament having a 
17.6% void percentage and a void modification ratio of 
3.0 

30 Those skilled in the art, having the teachings 

of the present invention as hereinbefore set forth may 
effect numerous modifications thereto. It should be 
appreciated that such modifications are to be construed 
within the contemplation of the present invention, as 

35 defined by the appended claims . 



Using the same spinneret plate as was used to 
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What is claimed is ; 

1. A thermoplastic synthetic polymer filament 
having an exterior configuration having three sides 
thereon and an exterior modification ratio in the range 
5 from about 1.4 to about 2.2, 

the filament having a trilobal void extending 
centrally and axially therethrough, each apex of the 
void extending toward the approximate midpoint of one 
side of the exterior of the filament, the trilobal void 
10 having a modification ratio in the range from about 1.4 
to about 3.0, the void occupying from about five 
percent (5%) to about thirty percent (30%) of the cross 
sectional area of the filament. 



15 2 . A spinneret plate for producing a 

thermoplastic synthetic polymer filament having an 
exterior configuration having three sides and a 
trilobal void extending centrally and axially 
therethrough, 

2 0 the spinneret plate having a cluster of three 

generally arrow-shaped orifices centered about a 
central point, each arrow-shaped orifice being defined 
by a first and a second outer leg joined together at a 
pointed end, the pointed end of each arrow-shaped 
25 orifice being directed away from the central point of 

the cluster, each arrow-shaped orifice having a central 
leg extending from the jointure of the outer legs 
toward the central point of the cluster, 

each outer leg having a free end thereon, the 

3 0 free ends of an outer leg of each arrow-shaped orifice 

being spaced from the free end of an outer leg of an 
adjacent orifice to define a gap therebetween, an 
extension of the central leg of each arrow-shaped 
orifice extending through a gap defined between the 
35 legs of the other arrow-shaped orifices. 
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FIG. 3 
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